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Premix compositions for use in the production of flame retardant polyurethane foams. 



(5^ The storage stability of otherwise unstable premix com- 
( positions for flame retardant polyurethane foams containing 

in the premix a halogenated poiyol and a tertiary amine catal- 
yst can be enhanced by incorporating into the premix a con- 
densation product of acrylic or methacrylic acid with an 
alcohol or an amine. 
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This invention relates to premix compositions for use 
in the production of flame retardant rigid polyure thane foams" 
and is particularly concerned with improving the storage 
stability of such premix compositions, 
5 Premix compositions for rigid flame retardant poly- 

urethane foams containing halogenated polyols are unstable at 
room or elevated temperature when such premix composi t ions 
contain a tertiary amine catalyst. Apparently decomposition 
of the halogenated polyol gives rise to HX which forms a 
10 tertiary amine hydrohalide salt and deactivates the catalyst. 

We have now found that the stability of such premix 
compositions can be enhanced by inclusion therein of a 
condensation product of acrylic or methacrylic acid with an 
alcohol or amine. 
15 Among the esters and amides of acrylic and methacrylic 

acid found particularly beneficial are those corresponding to 
the formulae: 

H 2 C = C - C - N 



25 



30 



20 R 2 



R 0 
I II 



H 2 C = C - C - 0 (C n H 2n ) Y (II) 



R O 
I ii 

(H 2 C = C - C - O CH 2 ) r - C - B fc (III) 

wherein R is H or CH 3 ; R 1 is H, an alkyl radical of 1 to 4 
carbon atoms, or a hydroxy alky 1 radical of 2 to 3 carbon 
atoms; R 2 is an alkyl radical of 1 to 4 carbon atoms, a 
hydroxy alkyl radical of 2 to 3 carbon atoms, or a substit- 
uted amino alkyl group of the formula 
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y R 3 

-(CH 2 )p N _ 
R 3 

wherein each R 3 is independently an alkyl radical of 1 to 4 
carbon atoms or a hydrogen alkyl radical of 2 to 3 carbon 
atoms, and p is 2 to 4; 

R. OR 
/ 4 |i t 

Y is H, OH, or - 0 - C - C = CH 2 

R 4 

wherein each R 4 is independently an alkyl radical of 1 to 4 
carbon atom,s and n is 1 to 12, provided that n is 2 when Y is 
OH or 4 ; and 

^ R 4 

B is hydrogen or an alkyl radical of 2 to 4 carbon atoms, r is 
3 or 4, t being zero when r is 4 and t being 1 when r is 3. 

Particularly preferred condensation products comprise 
dimethylamino ethyl acrylate, dimethylamino ethyl meth- 
acrylate, isobutyl methacrylate , and mixtures thereof. 

Advantageously the tertiary amine catalyst is 
dimethylethanolamine. 

Typically, the premix composition will also include a 
blowing agent and a surfactant cell stabilizer. The blowing 
• agent typically comprises a chlorof luorocarbon and the cell 
stabilizer is typically a siloxane compound. 

In use, the required di- or poly- isocyanate is added 
to the premix composition to initiate the isocyanate-polyol 
reaction and blowing to produce the desired rigid flame 
1 retardant cellular polyurethane . 

The premix composition may contain any of the known 
tertiart amine catalysts employed in the production of rigid 
cellular polyurethanes or mixtures of such catalysts. 
Particular examples of these include triethylene diamine, 
5 dimethyl ethanolamine , dimethyl cyclohexylamine , triethylam- 
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ine, N-methyl morpholine, dimethyl piperazine, tetramethyl 
propane diamine. More frequently employed are the aliphatic 
tertiary amines, particularly dimethylethanolamine. 

The surfactant employed as a cell stabilizer may be of 

5 the silicone oil type such as polys i loxane-polyoxyalkylene 
block copolymers or polydimethyl siloxane; or the type 
obtained by polymerization of dibutyl maleate monomer and an 
N-vinyl pyrrolidone monomer compound in a polyol polymeriz- 
ation medium (U.S. Patent No. 3,746 7 663). 

10 Any of the usual blowing agents generally employed in 

rigid polyurethane formulations may be employed, preferably 
those of the halohydrocarbon type, such as t r ichlorof luoro- 
methane. 

The halogenated polyol may be a halogenated aliphatic 
15 or cycloaliphatic polyester or polyether polyol or mixtures 
thereof having 2 to 8 hydroxyl groups, there being at least 
one chlorine or bromine atom attached to a carbon of the 
polyol. Typical chlorinated polyois more frequently employed 
in flame retardant polyur ethanes are the chlorinated poly- 
20 ether polyois having hydroxyl number values of from about 200 
to about 700 and having a chlorine content in the range of 
about 25 to 60% by weight. Particularly preferred is a 
chlorinated polyether polyol having a hydroxyl number of 365- 
10 and containing about 47% by weight of chemically bound 
25 chlor ine . 

A particularly preferred premix composition comp- 
rises, by weight 

halogenated polyether polyol 100 
chlorof luorocarbon blowing agent 45 
dimethylethanolamine 3.5 

0 condensation product 2 to 4 

To such premix composition may be added 20 parts, by 

weight, of an amino polyol for reducing surface friability of 

polyurethane foam, said amino polyol having a hydroxyl number 

of 600~ 10 and a viscosity of 280 cps at 25°C, and optionally 

35 

a cell stabilizing siloxane compound. 
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EXAMPLE 1 

A series of -exper imental runs were made to determine 
the effectiveness of the condensation product in retarding 
deactivation of the catalyst in the premix for fire retardant 
rigid polyurethane foams. In all of these runs the same 
basic premix composition was employed. The basic premix 
composition comprised: 



Basic 
Premix: 



^Thermolin™ FF-230 (1) 
Poly G*, 70-600 (2) 
j Genetron R , R11SBA (3) 
» Cell stabilizer (4) 

Tertiary amine catalyst 
Condensation product 



100 

20 

45 
1.5 

(as indicated) 
(as indicated) 



(1) A reactive chlorinated polyether polyol 
supplied by Olin Corporation Designed Products 
Division for use in production of flame retardant 
rigid polyurethanes . The product contains 47% by 
weight chemically bound chlorine and has a hydroxy 1 
number of 365± 10 (mg KOH/gm) and a viscosity of 
100,000 cps at 25°C. 

(2) An amino-polyol supplied by the above-named 
Olin Division specifically designed to reduce 
surface friability in rigid polyurethane foams based 
on Thermolin RF230. It has a hydroxyl number of 600- 
10 (mg KOH/gm) and a viscosity of 280 cps at 25 C. 

(3) Trichloro monof luoromethane blowing agent. 

(4) LK-221™ or DC-193 copolymers were employed. 
LK-221 copolymer, supplied by Air Products and 
Chemicals, Inc., is a copolymer of N-vinyl pyrrol- 
idone and dibutyl maleate polymerized in a trifunct- 
ional polyol. DC-19 3, supplied by Dow-Corning comp- 
rises polysiloxane-polyoxyalkylene block copolymers 
as described in US Patents 2,834,748 and 2,917,480. 



5 
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Before and after storage of the foregoing 
premix composition at about 38-41°C for indicated 
time periods, the activity was determined by reaction - 
with Mondur R MR 5 . 
5 (5) A polymethylene polyphenol isocyanate supplied 

by Mobay Chemical Co. f containing 32% NCO groups, 
having an equivalent weight of 132. 

The results are reported in Tables 1 and 2 comparing 
the stabilized premix compositions with an unstabilized 
10 premix composition, each employing dimethyl ethanol amine 
(DMEA) catalyst (3.5 parts catalyst in stabilized composit- 
ions and 3.7 parts in the control). 
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The low activity losses indicate that the premix comp- 
ositions stabilized with the condensation products of Tables 
1 and 2 can be successfully used after storage at ambient 
temperature for prolonged periods of up to about six months. 
5 In addition to the condensation products disclosed in 

Tables 1 and 2, other examples of compounds corresponding to 
Formula (I) include: 

bishydroxye thy 1 aery lam ide 
1Q dibutyl acrylamide 

diethyl acrylamide . 

Examples of compounds corresponding to Formula (II) in 
addition to those specifically named in the Tables above, 
are : 

15 

hydroxy ethyl aery late 
hydroxye thy 1 methacrylate 

An example of a compound corresponding to Formula 
20 (III) in which r = 4, is 

pent aery thr i tol tetraacrylate 

( 

The rapid loss in activity (over 50% loss) shown by 
the unstabilized control is a common occurrence not only with 
the DMEA catalyst used in the reported test but also is found 
with other tertiary amine catalysts when employed in premix 
compositions containing halogenated polyols. The conden- 
sation products of the present invention are effective in 
retarding the rate of loss in activity of fire retardant 
polyurethane premix compositions employing such other 
tertiary amine catalysts. 

Results of stability tests made on flame retardant 
polyurethane premix compositions with other tertiary amine 
catalysts are reported in Tables 3" and 4. 
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In preparation of the activity-stabilized premix 
compositions of the invention only the usual amounts of tert- 
iary, amine catalyst need be employed as in the known formul- 
ations for rigid cellular polyurethane products. The total 
amount of catalyst plus condensation product will in general 
comprise 5.5 to 7.5 parts per hundred parts of halogenated 
polyol in the premix composition. 
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CLAIMS 

1. A premix composition for use in the production of 
flame retardant po-lyurethane foams and comprising a tertiary 
amine catalyst and a halogenated polyol characterized in that 

5 said premix composition also contains a condensation product 
of acrylic or methacrylic acid with an alcohol or amine to 
enhance the storage stability of said premix composition, 

2. A premix composition according to Claim l f character- 
ized in that said condensation product is of the formula from 

10 the group consisting of 



i 

h 2 g = c - c - n: 



*R 2 



15 



T B 

H 2 C = C - C - O (C n H 2n )Y 



R Q 



20 | N 

(H 2 C = C - C - OCH 2 ) r - C - B fc 



( wherein R is H or CH 3 ; R ± is H, an alkyl radical of 1 to 4 

carbon atoms, a hydroxyalkyl radical of 2 to 3 carbon atoms; 
25 R 2 is an alkyl radical of 1 to 4 carbon atoms, a hydroxy alkyl 
radical of 2 to 3 carbon atoms; or a substituted amino alkyl 
group of the formula 



30 



35 



-(CH 2 )p - N 
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wherein each R 3 is independently an alkyl radical of 1 to 4 
carbon atoms, or a hydroxy alkyl radical of 2 to 3 carbon 
atoms, and p is 2 to 4 



R A OR 
/ 4 II I 

Y is H, OH, N or - 0 - C - C = CH 2 



10 wherein each is independently an alkyl radical of 1 to 4 

carbon atoms , j^nd n is 1 to 12; provided that n is 2 when Y is 
OH or N<T 4 ; and 




B is hydrogen or an alkyl radical of 2 to 4 carbon atoms, r is 
15 3 to 4, t being zero when r is 4 and t being 1 when r is 3. 

3. A preniix composition according to Claim 1, character- 
ized in that said condensation product is dime thylamino ethyl 
acr ylate . 

4. A preniix composition according to Claim 1, character- 
20 ized in that said condensation product is d ime thylamino ethyl 

methacrylate . 

5. A premix composition according to Claim 1, character- 
ized in that said condensation product is ; isobutyl meth- 
acrylate . 

25 6 . A premix composition according to any preceding Claim, 

characterized in that said tertiary amine catalyst is 
d ime thy lethanolamine „ 

7. A premix composition according to any preceding Claim, 
characterized in that said halogenated polyol is a chlorin- 

30 ated polyether polyol having a hydroxyl number of 365- 10 and 
containing about 47% by weight of chemically bound chlorine. 

8. A premix composition according to any preceding Claim, 
characterized in that it comprises by weight: 

35 
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halogenated polyether polyol 100 
chlorof luorocarbon blowing agent « 
dimethylethanolamine " * - 

condensation product z 

9 A premix composition according to Claim 8, character- 
ized in that it further comprises 20 parts, by weight, of an 
amino polyol for reducing surface friability of polyurethane 
foam, said amino polyol having a^ hydroxy 1 number of 600- 10 
and a viscosity of 280 cps at 25°C. 

10 A premix composition according to Claim 8 or 9, 
characterized in that it further comprises a cell-stabilizing 
siloxane compound. 

For the Applicants 
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